
! I S A A C S O N , R O S E N B A U M , W O O D S & L E V Y , P.C.
STANTON D. ROSENBAUMGARY A. WOODSSAMUEL L, LEVYS T E V E N G . W R I G H TRICHARD D. GREENGARDEDWARD T. RAMEYW I L L I A M M . S I L B E R S T E I NL A W R E N C E ] . D O N O V A N . J R .
G A R Y L O Z O WLAWRENCE R. KUETERJ O N A T H A N H . S T E E L E R

SHELDON E. FRIEDMANMARK G. GRUESKINGARY A. KLETMANJ O N R . T A N D L E RBARRY PERMUTN E I L B . O B E R F E L DJ O H N A . C H A N I NTHERESA L. CORRADAP A M E L A A . J O H N S O NBLAIN D. MYHREP A U L A J . W I L L I A M S

ATTORNEYS & COUNSELORS AT LAW
M E L I S S A K . T H O M P S O N B O N N I E L A R S O N - d e P A ZS T A C E Y S T E R N C H A P M A N K E L L Y E L E F A N TJ E S S I C A E . J A YA L I S O N T . D O D S O N P A U L V . F R A N K E S P E C I A L C O U N S E LL I S A D . L . W I L L I A M S S A N D Y G A I L N Y H O L M O F C O U N S E LDEREKC. WESTL I S A R . B R E N N E RT. BARTON FRENCH, JR.R I C H A R D A . H A R D A W A YBRADLEY A. BECKLISA C. WALTER

Louis G. ISAACSON (1910-1993)CHARLES ROSENBAUM (1901-1973)SAMUEL M. GOLDBERG (1903-1974)J O S E P H J . S T O L L A R (1946-1984)

September 26,2001

S E N D E R ' S D I R E C T D I A L(303) 256-3986
S E N D E R ' S I N T E R N E T ADDRESSj s t e e l er@irwl.com

SEP ? 1 2081
HAND DELIVER
Ms. Dawn Tesorero
Technical Enforcement Program
U . S . Environmental Protection Agency
Suite 300
999 18th Street
Denver, CO 80202-2466

Re: F i r s t Request for I n f o r m a t i o n Pursuant to § 104 of CERCLA for the Vasquez
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Dear Ms. Tesorero:
On behal f of Pepsi Bot t l ing Group, the attached is intended to supplement Pepsi Bot t l ing

Group's earlier responses to the above-referenced information request. S p e c i f i c a l l y , enclosed is the
f o l l o w i n g report:

1. Geotechnical Invest igation, Truck Wash Building, Peps i-Cola F a c i l i t y , 3801 Brighton
Boulevard, Denver, Colorado, dated J u l y 25, 2001, prepared by C T L / T h o m p s o n , Inc.

T h i s report is responsive to question 9(h) of the original information request.
If you have any questions regarding this le t ter or need further information (inc luding further

c er t i f i ca t i on), please advise the undersigned.
Very truj# yours,

J H S : j k w
Enclosure
503895
cc: David H. Patrick, Esq.
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S C O P E

T h i s report presents the result s of our Geotechnical Inve s t iga t i on for the
proposed truck wash b u i l d i n g at the Peps i-Cola F a c i l i t y in Denver, Colorado (Fig. 1). We
also understand renovations are p l a n n e d on the east s ide of the N o r t h Court S h i p p i n g
and Receiving Dock. The purpo s e of our inves t igation was to explore the sub sur face
condi t ions at the site and provide geotechnical des ign criteria for the pro j e c t The
scope was described in our Proposal dated J u n e 4,2001. Assessment of environmental
condi t ions was not part of the scope.

T h i s report was prepared from data deve loped during f i e l d exp lorat ion, laboratory
t e s t ing , engineer ing analys i s and experience with s imi lar conditions. The report
in c lude s our opinions and recommendations regarding de s ign criteria and construction
d e t a i l s for f o u n d a t i o n s , f l o o r systems and slabs-on-grade, pavement and drainage
precautions. The recommendations presented are based on our under s t and ing of the
construction as currently p l a n n e d . Revisions of the construction could a f f e c t our
recommendations. If the construction w i l l di f fer f r om de s c r ip t i on s in this report, we
shou ld be contacted so that we can provide new recommendations a n d / o r d e s ign
criteria, if necessary.

S U M M A R Y O F C O N C L U S I O N S

1. S u b s o i l s encountered in our borings g enera l ly consisted of 17 to 21 f e e tof domestic and construction debris fill under la in by sands and gravelsthen by comparat ive ly unweathered claystone and in t erbeddedc l a y s t o n e / s a n d s t o n e bedrock at about 40 f e e t Free ground water wasf o u n d in boring TH-1 at a d e p t h of a p p r o x i m a t e l y 26 fee t below the groundsurface dur ing d r i l l i n g . Water was measured at a d e p t h of 24 f e e t severalweeks a f t e r d r i l l i n g .
2. We discussed several soil and f o u n d a t i o n alternatives i n c l u d i n gcompaction grout ing, sub-excavation of the f i l l , d r i l l e d piers, driven p i l e sand f o o t i n g s provided all of the man-made fill is removed. We understandit is desired to f o u n d the proposed truck wash b u i l d i n g on d r i l l e d piersbottomed in bedrock. Ground water was encountered d u r i n g thisinve s t igat ion and casing w i l l l i k e l y be required. S l u r r y d r i l l i n g prior to
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casing may be necessary if caving sands and gravels are encountered.The presence of large gravels may hinder placement of casing in the pierholes. Addi t i ona l d r i l l e d piers bottomed in the sands will be used for theN o r t h Court S h i p p i n g and Receiving docks. Design criteria for both piersare presented in the report
3. F l o o r systems in the b u i l d i n g s should either be s t ru c tura l ly s u p p o r t e d ora slab-on-grade can be used if all exis t ing fill is removed and replaced bydens e ly compacted fill or if the fill is treated by compaction grouting.
4. Pavements constructed direc t ly on ex i s t ing fill may set t le erratical ly. Weunderstand pavements placed on the fill in the vic ini ty of the washb u i l d i n g have p e r f o r m e d relat ively well . M e t h o d s of construction of thep a r k i n g areas are discussed in the report.
5. Roof drains and sewer lines should be designed and constructed to avoiddamage due to s e t t l ement; e s p e c i a l l y under the b u i l d i n g .
6. S u r f a c e drainage should be de s igned for rapid r u n o f f of sur face wateraway from the proposed b u i l d i n g s and park ing . Water should not beal lowed to pond ad ja c en t to the b u i l d i n g or on pavements.

S I T E C O N D I T I O N S

The Peps i -Cola F a c i l i t y is located northeast of 38th Street and Brighton Boulevard
in Denver, Colorado (Fig. 1). Exis t ing b u i l d i n g s are located in the south part of the site.
The proposed truck wash site is located on the northeastern part of the proper ty in an
area currently used for truck parking. T h i s port ion of the site is vacant and covered with
gravel and some sparse weeds. The proposed b u i l d i n g f o o t p r i n t is located ad ja c en t to
a f enc e line. In this area the ground is r e la t ive ly f l a t , with total re l i e f of one to two f e e t ,
and is at about the same grade as the ex i s t ing b u i l d i n g f l o or s . A small dirt s t o c k p i l e
about 4 to 8 f e e t h igh is located south and southeast of the propo s ed b u i l d i n g .

Portions of the land beneath the Pepsi-Cola f a c i l i t y were previously used as a
landfill for soil and debris. We unders tand the f i l l was p laced as landfill in abandoned
gravel pi t s . Debris and soil were encountered in both of our borings.
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PROPOSED C O N S T R U C T I O N

We understand the truck wash wi l l be a t a l l , one-story bu i ld ing . W a l l s will be pre-
cast or site-cast concrete. At-grade paved p a r k i n g areas and drives wi l l surround the
b u i l d i n g . Maximum b u i l d i n g column loads are an t i c ipa t ed to be l i g h t to moderate. The
exi s t ing site is r e la t iv e ly close to ant i c ipat ed f i n a l grades.

We also understand construction is p l a n n e d on the N o r t h Court s h i p p i n g and
receiving dock and will in c lude i n s t a l l a t i o n of new d o o r / w a l l panels. We understand the
ex i s t ing f o u n d a t i o n consists of d r i l l e d piers bottomed in the sands and gravels below
the land fill. F o u n d a t i o n loads are ant i c ipated to increase f rom 10,000 psf to 16,000 psf
and new piers are p lanned to s u p p o r t the a d d i t i o n a l loads.

P R E V I O U S I N V E S T I G A T I O N S

We have per formed numerous inves t igat ions at the Peps i f a c i l i t y . During many
of these investigations, l a n d f i l l was encountered in our exploratory borings. In
part i cu lar , we per formed an investigation (Commercial T e s t i n g Laboratories Project No.
D-9374) for the L o a d i n g Dock area. We recommended d r i l l e d piers bottomed in the
sands and gravels below the landfill materials to s u p p o r t the structure. Data f rom this
and previous invest igations was reviewed and considered in preparat ion of this report

S U B S U R F A C E C O N D I T I O N S

S u b s u r f a c e conditions at the site were invest igated by d r i l l i n g two exploratory
borings at the locations shown on Fig. 1. The borings were advanced using continuous
f l i g h t auger and a truck-mounted drill rig to d e p t h s of 25 and 50 feet D r i l l i n g operations
were supervised by our f i e l d representative who l o g g e d the soi l s f o u n d in the borings
and obtained samples. PVC p i p e was i n s t a l l e d in each hole to a l low access to monitor
ground water. G r a p h i c l og s of the borings, i n c l u d i n g results of f i e l d penetration
resistance tests, are shown on F i g u r e 2.
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S a m p l e s of the soi l s and bedrock were obtained at regular intervals by dr iv ing
a m o d i f i e d C a l i f o r n i a drive sampl er (2.5-inch O.D.) or S t a n d a r d s p l i t spoon (2.0-inch
O.D.) using a 140-pound hammer f a l l i n g 30 inches. S a m p l e s obtained d u r i n g the f i e l d
inve s t iga t ion were returned to our laboratory where they were v i sua l ly c l a s s i f i e d .
Results of laboratory tests are presented on F i g u r e 3 and T a b l e I.

S u b s o i l s f o u n d in borings consisted of 17 to 21 fee t of soil and debris landfill
u n d e r l a i n by clean to s i l t y sands and gravels and then by relat ively unweathered
int erb edded c l ay s t one / sand s t one bedrock. The f i l l exhibited erratic resistance to
d r i l l i n g and inc luded clay, sand, gravel, brick, wood, paper and metal. Fill d e p t h s of 21
feet were encountered in boring TH-1 in the northwest corner of the proposed b u i l d i n g .

S a n d y gravel layers were encountered below the fill in both exploratory borings.
S e l e c t e d sampl e s were s l i g h t l y s i l t y to s i l t y and f i e l d penetration resistance tests
indicated the gravels were medium dense to dense. Gravel and sand layers ranged from
8 to 18.5 f e e t thick and were f i r s t encountered at d e p t h s between 17 to 21 f ee t Thre e
sample s of the gravel contained 3 to 11 percent sil t and clay p a r t i c l e s ( p a s s i n g the No.
200 sieve) with moisture contents ranging from 0.7 to 11.6 percent; respectively.

Clay s t one and interbedded c lay s t one / sand s t one bedrock was encountered in
boring TH-1 at a d e p t h of 39.5 f ee t below the exi s t ing ground surface , or at elevation
5142.5. Based on f i e l d penetration results, the bedrock was hard to very hard.

F r e e ground water was measured at a d e p t h of 26 f e e t below exi s t ing ground
sur fac e d u r i n g d r i l l i n g . We returned to the site several weeks a f t e r d r i l l i n g and
measured water at 24 f e e t Ground water elevations wi l l l i k e l y f l u c t u a t e with seasonal
changes.
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S I T E D E V E L O P M E N T

The presence o f exi s t ing f i l l a t this site wi l l s i g n i f i c a n t l y a f f e c t construction. All
structures, pavements and ut i l i t i e s s uppor t ed by exis t ing fill wil l have risk of settlement
It is not po s s i b l e to accurately estimate the range of s e t t l ements which could occur, but
l i t erature indicates that se t t lements on the order of 10 percent of the fill d e p t h (or more)
would not be unusual.

The fill and soi l s penetrated by our exp lora tory borings can g e n e r a l l y be
excavated with heavy-duty excavation equipment We recommend the owner and
contractor become f a m i l i a r with a p p l i c a b l e l o c a l , state and f e d e r a l s a f e t y r egula t ions ,
i n c l u d i n g the current OSHA Excavation and Trench S a f e t y S t a n d a r d s . We believe the
f i l l , grave l s and sands wil l c l a s s i f y as T y p e C soils. T y p e C soils require a maximum
s l o p e of 1.5:1 for temporary excavations.

The contractor should be aware that in no case should s l ope height incl inat ions ,
excavations or d e p t h s i n c l u d i n g u t i l i t y trench excavations exceed those s p e c i f i e d in
lo ca l , state and f e d e r a l s a f e t y regulat ions . S p e c i f i c a l l y , the current "OSHA H e a l t h and
S a f e t y S t a n d a r d s for Excavations" should be f o l l o w e d . We understand these
r e g u l a t i o n s are s t r i c t ly enforced and if they are not c l o s e ly f o l l o w e d the owner,
contractor a n d / o r his earthwork and u t i l i t y subcontractors could be l i a b l e to subs tantial
f i n a n c i a l penal t i e s . Our scope did not in c lud e environmental assessment of the fill.

We recommend imported so i l s be used as fill and consist of "granular" sands
and gravels containing 10 to 50 percent sil t and clay sized par t i c l e s (pa s s ing the No. 200
sieve). Fill should be moisture treated to within 2 percent of opt imum, p laced in thin,
loose lifts and compacted to at least 95 percent of s tandard Proctor dry dens i ty (ASTM
D698).
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T r u c k Wash B u i l d i n g

In a design meeting with representatives from Peps i , Structural Consul tant s , Inc.
and the M.A. Mortenson Company, we discussed several approache s that can be used
to s u p p o r t the structure. One al ternative would be to remove all or a portion of the
existing fill and replace with moisture treated, compacted fill. Compaction grouting of
the man-made fill could also be used to improve s tab i l i ty . We understand use of a
d r i l l e d pier f o u n d a t i o n bottomed in bedrock and a f l o o r des igned to span between
f ounda t i on s is desired. If requested, we can provide f u r t h e r informat ion about the other
alternatives.

U t i l i t i e s

Buried u t i l i t i e s w i l l l i k e l y be constructed below the b u i l d i n g pavement areas.
U n d e r the b u i l d i n g , we believe hang ing the u t i l i t i e s (sewer) from the s t ru c tura l ly
s u p p o r t e d f l o o r is probab ly best to control risk, se t t lement of fill w i l l a f f e c t the u t i l i t i e s .
Pressurized water lines should be brought above the f l o o r as soon as poss ible. Roof
drains should not be directed below the b u i l d i n g . Outside the b u i l d i n g the most posi t ive
a p p r o a c h would be to remove all ex i s t ing f i l l below the u t i l i t y corridors. Partial f i l l
removal may also be considered; we j u d g e removal of at least 3 fee t or more below the
bottom of the p i p e could enhance per formance . The risk of se t t lement and magni tude
of s e t t l ement wil l decrease as more of the exi s t ing fill is removed and replaced with
compacted fill. Placement of one or more layers of geogrid in the fill below p i p e could
also h e l p . Water l ines should be as f l e x i b l e as pract ical to reduce risk of leakage.
P i p e l i n e c o u p l i n g s should be designed to withstand a vertical strain of 5 percent and a
horizontal strain of 0.5 percent These values can normal ly be met using f l e x i b l e
c o u p l i n g s , short p i p e runs and PVC or Duct i l e I r o n p ipe . We recommend that all p i p e
be laid in a course-grained aggregate b e d d i n g which extends to at least the s p r i n g l ine
of the p i p e .
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We recommend u t i l i t y trench b a c k f i l l be placed in thin lifts, moisture conditioned
and compacted as out l ined previously. A representative of our f i r m should observe
b a c k f i l l p lacement and compaction, and test compaction.

F O U N D A T I O N S

The near-surface materials at this site consist of man-made fill to d e p t h s of 17
to 21 fee t The ex i s t ing fill is not su i tab l e to s u p p o r t the b u i l d i n g f o u n d a t i o n s . We
understand d r i l l e d piers bottomed in bedrock are desired to s u p p o r t the T r u c k Wash
b u i l d i n g . A d d i t i o n a l d r i l l e d piers p laced between ex i s t ing piers can be used to s u p p o r t
the a d d i t i o n a l l oads of the proposed a d d i t i o n s to the N o r t h Court S h i p p i n g and
Receiving Dock. Design and construction criteria for both piers are presented below.

D r i l l e d Piers Bottomed in S a n d s and Gravels ( N o r t h Court S h i p p i n g and Recieving Dock)
1. Piers should be bottomed in the sands and gravels below the man-madefill. Piers should be designed for a maximum end pressure of 10,000 p s f .S k i n f r i c t i o n should be neglec t ed .
2. We recommend piers touch into the sand and gravels below the man-made fi l l with a nominal 1-foot penetration.
3. Piers should be reinforced their full l e n g t h and the reinforcement shouldextend into grade beams or f o u n d a t i o n walls. A minimum steel ratio of0.005 of the pier area using Grade 60 steel is recommended. Morereinforcement may be required because of structural considerations.
4. F o u n d a t i o n wal l s and grade beams should be well r e in for c ed; there inforcement should be d e s igned by the structural engineer.
5. Piers shou ld have a center-to-center spac ing of at least 3 pier diameterswhen d e s i g n i n g for vertical l o a d i n g condi t ions , or they should bede s igned as a group. If it is necessary to have piers in close proximity,pl ea s e call so that we may provide d e s ign criteria for p ier groups.
6. Quantity and size of column reinforcement or the size of base p l a t e s maydictate the most convenient size of d r i l l e d piers. Economy can beachieved by varying the pier l e n g t h and l i m i t i n g the number of p i er sizes.We recommend a minimum pier diameter of 24 inches. The pier l e n g t hshou ld not exceed about 30 times the pier diameter.
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7. Piers should be c a r e f u l l y cleaned prior to placement of concrete.Concrete should be on-site and placed in the pier holes immedia t e ly a f t e rthe holes are d r i l l e d , cleaned and inspected u t i l i z ing a "drill and pour"construction procedure. In the borings f r om our previous invest igation,sands and gravels were encountered at d e p t h s between 7 to 18 fee t Thepresence of caving sands and gravels may hinder pier ins ta l la t ion. S l u r r yd r i l l i n g may be required.
8. Cas ing may be required. We recommend the use of h igh s l u m p concrete(6 inches ± 1 inch) to provide proper conso l ida t ion of the concrete andreduce the p r o b a b i l i t y of concrete arching or hang ing on the sides of thecasing a n d / o r r e i n f o r c i n g steel. The concrete shou ld be des igned for thes p e c i f i e d s trength at the higher s l u m p at the point of placement At least5 fee t of concrete should be maintained above the ground water level (ifencountered) prior to (and d u r i n g ) casing removal.
9. Some pier d r i l l i n g contractors use casing with an outs ide diameter equalto the s p e c i f i ed pier diameter. T h i s results in a pier smaller thans p e c i f i e d , t y p i c a l l y on the order of 2 inches smaller. The de s ign ands p e c i f i ca t i on of piers should consider the alternatives. If ful l size casingis desired (I.D. of casing equal to s p e c i f i e d pier diameter) it should bec l early s p e c i f i e d . If de s ign considers the po t en t ia l reduction in diameter,then the s p e c i f i c a t i o n should i n c l u d e a tolerance for a smal l er diameterfor the bedrock penetration.
10. Some movement of the d r i l l e d pier f o u n d a t i o n is an t i c ipa t ed to mobil izeend bearing. We estimate this movement to be on the order of 1/4 to 1/2inch. D i f f e r e n t i a l movement may be equal to the total movement
11. The i n s t a l l a t i o n of the d r i l l e d pier f o u n d a t i o n s should be observed by arepresentative of our f i r m to conf irm the piers are bottomed in the properbearing strata and to observe the c o n t r a c t o r ' s i n s t a l l a t i o n procedures.

D r i l l e d Piers Bottomed in Bedrock ( T r u c k Wash B u i l d i n g )
1. Piers bottomed in bedrock shou ld be de s igned for a maximum endpressure of 35,000 p s f . A skin f r i c t i on value of 3,000 psf is recommendedfor the f i r s t 5 f e e t of bedrock penetration, increasing to 3,500 psf forpene trat ion over 5 f e e t T h e s e criteria can also be used for u p l i f t
2. We recommend d e s i g n i n g the piers for a minimum dead l oad pressure of10,000 psf based on the pier cross-sectional area. If the minimumd e a d l o a d pressure cannot be achieved, the bedrock penetration andl e n g t h should be increased to compensate for the d e f i c i e n c y , using theskin f r i c t i o n value discussed above.
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3. We recommend piers penetrate of at least 6 f e e t into re la t ive lyunweathered bedrock or at least 2 pier diameters, whichever is greater.If piers are d r i l l e d from the existing grade, we j u d g e they will bea p p r o x i m a t e l y 45 to 50 f e e t deep.
4. Pier d r i l l i n g should produce s h a f t s with relatively undisturbed bedrockexposed. If pier wal l s are smooth in the bedrock, they should beroughened. Excessive r emo ld ing and caking of bedrock on pier wal l sshould be removed.
5. Piers should be reinforced their full l e n g t h and the reinforcement shouldextend into grade beams or f o u n d a t i o n walls. A minimum steel ratio of0.005 of the p i er area using Grade 60 steel is recommended. Morereinforcement may be required because of structural considerations.
6. F o u n d a t i o n wa l l s and grade beams should be well r e i n f o r c e d ; thereinforcement should be des igned by the structural engineer.
7. Piers should have a center-to-center spac ing of at least 3 pier diameterswhen d e s i g n i n g for vertical l o a d i n g condi t ions , or they should bedes igned as a group. If it is necessary to have piers in close proximity,please call so that we may provide de s ign criteria for pier groups.
8. Quantity and size of column reinforcement or the size of base p l a t e s maydictate the most convenient size of dr i l l ed piers. Economy can beachieved by varying the pier l eng th and l i m i t i n g the number of pier sizes.We recommend a minimum pier diameter of 24 inches. The p i er l e n g t hshould not exceed about 30 times the pier diameter.
9. Piers should be c a r e f u l l y cleaned prior to placement of concrete.Concrete should be on-site and placed in the pier holes immediate ly a f t e rthe holes are d r i l l e d , cleaned and inspected u t i l i z i n g a "dri l l and pour"construction procedure. Ground water was encountered at d e p t h sbetween 24 to 26 feet and will l ik e ly be encountered during ins ta l la t ion.Concrete should not be p laced in pier holes containing more than about3 inches of water. We recommend piers be d r i l l e d with a large, heavy-duty d r i l l rig ( W i l l i a m s LDH or equ iva l en t) to f a c i l i t a t e the requiredbedrock penetration.
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10. C a s i n g wi l l l i k e l y be required, and s lurry d r i l l i n g prior to casing may benecessary. The presence of large gravels (if encountered) may hinderplacement of casing in the pier holes. We recommend the use of highs l u m p concrete (6 inches ± 1 inch) to provide proper consol idat ion of theconcrete and reduce the p r o b a b i l i t y of concrete arching or hanging on thesides of the casing and/or re inforc ing steel. The concrete should bed e s igned for the s p e c i f i e d s trength at the higher s l u m p at the point ofp lacement At least 5 f e e t of concrete should be maintained above theground water level prior to (and dur ing) casing removal. Casing into theload-bearing skin f r i c t i o n zone is not recommended.
11. Some pier d r i l l i n g contractors use casing with an outside diameter equalto the s p e c i f i e d pier diameter. T h i s results in a pier s m a l l e r thans p e c i f i e d , t y p i c a l l y on the order of 2 inches smaller. The de s ign ands p e c i f i c a t i o n of piers should consider the alternatives. If ful l size casingis desired (I.D. of casing equal to s p e c i f i e d pier diameter) it should beclearly s p e c i f i e d . If d e s ign considers the po t en t ia l reduction in diameter,then the s p e c i f i c a t i o n should i n c l u d e a tolerance for a smal l e r diameterfor the bedrock penetration.
12. Some movement of the d r i l l e d pier f o u n d a t i o n is ant i c ipat ed to mobil izeskin f r i c t i o n . We estimate this movement to be on the order of 1/4 to 1/2inch. D i f f e r e n t i a l movement may be equal to the total movement
13. The i n s t a l l a t i o n of the d r i l l e d pier f o u n d a t i o n s should be observed by arepresentative of our f i r m to confirm the piers are bottomed in the properbearing strata and to observe the c o n t r a c t o r ' s i n s t a l l a t i o n procedures.

L a t e r a l l y Loaded P i e r s / P i l e s

Several methods are ava i lab l e to analyze l a t e r a l l y loaded piers. W i t h a pier (or
p i l e ) l e n g t h to diameter ratio of 7 or greater, we believe the method of analys i s
d e v e l o p e d by M a t l o c k and Reese is most a p p r o p r i a t e . The method is an iterative
procedure using a p p l i e d lateral l oad , moment, vertical load and pier diameter to d e v e l o p
d e f l e c t i o n and moment versus d e p t h curves. The computer program LPILE deve l oped
by Reese can be used to ca l cu la t e d e f l e c t i o n s for the various pier diameters and l o a d i n g
condi t ions ant i c ipa t ed by the structural engineer. Moment versus d e p t h curves are
deve loped f r om these analyses to aid the structural engineer in o p t i m i z i n g the location
of re inforcement (the maximum reinforcement can be p lac ed in the zone of maximum
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moment and i s not required for ful l p i er l e n g t h ) . S u g g e s t e d criteria for LPILE analysi s
are presented in the f o l l o w i n g table.

E X I S T I N G S O I L I N P U T D A T A F O R " L P I L E "

Density
( p c i )

Cohesion,
C

( p s i )
F r i c t i o n

A n g l e , q>
Degree

£50
( i n / i n )

k,
( p c i )

KC
( p c i )

E x i s t i n g
Construction

Debris F i l l
0.05

2

0

0.02

50

—

Compacted
F i l l

0.07

0

35

—

90

90

S a n d s Above
Water

0.07

0

35

—

90

90

S a n d s Below
Water

.035

0

35

—

60

60

The £5,, represents the strain c o r r e s p o n d i n g to 50 percent of the maximum
p r i n c i p l e stress d i f f e r e n c e . The modulu s of subgrade reaction for static (k,) and cyclical
(kc) condit ions are used by the program to generate the s l op e of the initial portion of the
"P-Y Curves."

Other procedures require input of a horizontal modulus of subgrade reaction (KJ.
For purpo s e of de s ign, we believe the soil type s can be assigned the f o l l o w i n g values:
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Exis t ing F i l l K h = 5 / d ( t o n s / f t 3 )
Compacted G r a n u l a r F i l l K h = ( 2 0 x z)/d ( t o n s / f t 3 )
S a n d s (above water) K h = (12 x z)/d ( t o n s / f t 3 )
S a n d s (below water) K h = (9 x z)/d ( t o n s / f t 3 )

Where z = d e p t h (ft), and
d = pier diameter (ft)

Piers in-l ine with the direct ion of lateral l oad s should have a minimum s p a c i n g
of 8 diameter s (center-to-center) based upon the larger pier. If a closer spac ing is
required, the modu lu s value should be reduced. For a spac ing of 3 diameters, the
e f f e c t i v e modu lu s can be estimated by m u l t i p l y i n g the recommended modulu s by 0.5.
T h i s is for two piers in a row; for more than two piers the reduction fa c t or is 0.25. Linear
i n t e r p o l a t i o n can be used for s p a c i n g between 3 and 8 diameters. For two piers at 2.5
diameter s p a c i n g a reduct ion fa c t o r of 0.40 can be used.

F L O O R S Y S T E M S

We believe there is h igh risk of excessive movement and destructive cracking of
slab-on-grade f l o o r s on the e x i s t ing f i l l . If a l l ex i s t ing f i l l i s removed and replaced with
den s e ly compacted fill, we believe the risk of excessive slab movement wi l l be low.
Slab-on-grade f l o o r s can be used provided all fill is replaced or compaction grout ing of
the f i l l i s p e r f o r m e d , if the e x i s t ing fi l l i s not removed, then the b u i l d i n g f l o o r s should
be de s igned and constructed as a s t r u c t u r a l l y s u p p o r t e d f l oor . We believe it is
ac c ep tab l e to cast a reinforced "structural" f l o o r d i r e c t l y on the fill and de s ign the f l o o r
to span between f o u n d a t i o n elements when the fill sett les. We understand this type of
system is p lanned .
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P A V E M E N T S

At-grade p a r k i n g and drive areas wi l l be constructed around the b u i l d i n g .
S u b g r a d e soi l s may consist of compacted fill over exi s t ing domestic and construction
fill. Pavements wi l l involve h i g h risk of damage due to se t t lement if p laced d i r e c t ly on
the ex i s t ing fi l l . The risk i s ma in ly associated with erratic set t lement of the f i l l .
S e t t l e m e n t can be caused by rearrangement of debris fill, c l o s ing of void spaces present
in the fill and by decompos i t ion of organic materials. Literature indicate s set t lement in
the range of 10 to 25 percent of domestic waste fill thickness are not unusual. Most
s e t t l ement u s u a l l y occurs in the f i r s t ten years a f t e r landfill placement and the rate of
settlement deceases with time. I n t r o d u c t i o n of vibrations, moisture and new loads can
lead to a d d i t i o n a l set t lements.

We understand exi s t ing pavements consist of 6 inches of a s p h a l t i c concrete
p lac ed over 12 inches of prepared base materials and have p er f ormed re la t ive ly well.
We also understand heavy truck t r a f f i c w i l l comprise the ma jor i ty of loads on the
pavement a d j a c e n t to the truck wash b u i l d i n g . If the owner wishes to enhance
pavement per formance , a port ion of the fill could be removed and replaced with
compacted fill. If s e l e c t ed, we recommend removing 3 to 5 f e e t of exi s t ing fill below
propo s ed park ing lots and r e p l a c i n g i t with granu lar f i l l (as described in SITE
DEVELOPMENT) reinforced with geo-grid. The more fi l l i s removed, the better the l i k e l y
performance. We can be contacted to di scuss opt ions and recommendations.

Our experience indicate s prob l ems with a s p h a l t pavements can occur where
heavy trucks drive into l o a d i n g and u n l o a d i n g zones and turn at low speeds. A
minimum 7-inch or thicker Port land cement concrete pad can be constructed at
d u m p s t e r locations and other areas where trucks w i l l s t op or turn. The concrete p a d s
shou ld be of s u f f i c i e n t size to accommodate truck turn ing , and trash p i ckup .
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C O N C R E T E

Concrete which comes into contact with soi l s can be subjec t to s u l f a t e attack.
Our experience with s imi lar subsoi l s condi t ions ind i ca t e that water-soluble s u l f a t e
concentrations have a n e g l i g i b l e exposure to s u l f a t e attack for concrete which comes
into contact with the subsoi l s according to the American Concrete I n s t i t u t e (ACI). ACI
indicates T y p e I or T y p e II cement can be used for concrete which comes into contact
with the subsoils. In our experience, s u p e r f i c i a l damage can occur to the exposed
sur fac e s of h i g h l y permeable concrete, even though s u l f a t e levels are less than 0.1%.
To control this, the water to cement ratio should not exceed 0.52 for concrete in contact
with soi l s which are l i k e l y to stay moist due to sur fac e drainage.

S U R F A C E D R A I N A G E

Performance of f o u n d a t i o n s , pavements and f l a t w o r k is d e p e n d e n t to a large
degree on subsoil moisture conditions. Risk of wett ing the f o u n d a t i o n soil s and
pavement subgrade can be reduced by c a r e f u l l y p lanned and maintained sur fa c e
drainage. We recommend the f o l l o w i n g precautions be observed during and maintained
at ail times a f t e r the complet ion of the structures:

1. W e t t i n g or drying of the open f o u n d a t i o n excavations should be avoided.
2. Posi t ive drainage should be provided away from all f o u n d a t i o n s . Werecommend a minimum s l ope of 10 percent in the f i r s t 10 f e e t away fromthe f o u n d a t i o n s in l a n d s c a p e d areas, if p lanned . Pavements ands idewalks adjacent to the b u i l d i n g should also s l ope for positive drainageaway from the b u i l d i n g and p a r k i n g structure(s). Water should not beallowed to pond on or adjacent to pavements.
3. Roof drains should be directed away from the b u i l d i n g s . Downspoutextensions a n d / o r s p l a s h blocks should be provided at all d i s chargepoints. We do not recommend d i r e c t i n g roof drains below the f l o o r .
4. Imperv iou s p la s t i c membranes should not be used to cover the groundsurface immedia t e ly surrounding the b u i l d i n g . The s e membranes tend totrap moisture and prevent normal evaporation from occurring. Geo t ex t i l ef a b r i c s can be used to l i m i t weed growth and a l low for evaporation.
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A D D I T I O N A L I N V E S T I G A T I O N S

Given the p lanned construction, the c ompl e x i ty of b u i l d i n g on existing fill and the
current stage of de s ign, we believe f u r t h e r involvement by our f i r m is merited. We
recommend the f o l l o w i n g a d d i t i o n a l investigations.

1. Review of p l a n s ;
2. Cons truc t ion t e s t ing and observation for site pav ing and u t i l i t y b a c k f i l l ,

and inspec t ion of d r i l l e d pier in s t a l l a t i on .

L I M I T A T I O N S

Our borings were d r i l l e d to obtain a reasonably accurate estimate of s ub sur fa c e
conditions. The borings are representative of condi t ions encountered only at the exact
boring locations. Varia t i on s in the subsoil condi t ions not indi ca t ed by the borings are
l ike ly. Compact ion of f i l l , f o u n d a t i o n i n s t a l l a t i o n and pavement construction should be
observed and tested. We should also observe i n s t a l l a t i o n of d r i l l e d piers.

We believe this inves t igat ion was conducted in a manner consistent with that
level of s k i l l and care o r d i n a r i l y used by geotechnical engineers p r a c t i c i n g in this area
at thi s time. No other warranty, express or i m p l i e d , is made. If we can be of f u r t h e r
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service in d i s cu s s ing the contents of t h i s report, or in the analyzes of the i n f l u e n c e of
the subsoil c ond i t i on s on de s ign of the structure and pavements, p l ea s e ca l l .
C T L / T H O M P S O N , I N C .

Marva L. J o h yS t a f f Engineer
Reviewed by:

Ronald M. MePresident & CE
M L J : R M M / h a(5 copies sent)

1 cc: Struc tural C o n s u l t a n t s Inc.
3400 East Bayaud AvenueS u i t e 300Denver, C o l o r a d o 80209
Attn: Mr. Bruce R. W o l f e , PE
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5180—

5170—

5160—

5150—
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5120—

5110 5110-

F I L L , C L A Y , S A N D Y , T R A S H , M E D I U M S T I F F
T O V E R Y S T I F F , M O I S T , BROWN.

G R A V E L , S I L T Y , M E D I U M D E N S E T O
D E N S E , S L I G H T L Y M O I S T , BROWN ( G M ) .

BEDROCK, C L A Y S T O N E , VERY H A R D ,
M O I S T , O L I V E , B R O W N , G R A Y .

BEDROCK, I N T E R B E D D E D
C L A Y S T O N E / S A N D S T O N E , H A R D , M O I S T ,
B R O W N , G R A Y .

D R I V E S A M P L E . T H E S Y M B O L 6/12
INDICATES THAT 6 BLOWS OF A
140-POUND H A M M E R F A L L I N G 3 0 I N C H E S

" WERE R E Q U I R E D TO DRIVE A 2.5 INCH
O.D. SAMPLER 12 INCHES.
D R I V E S A M P L E . T H E S Y M B O L 50/12
INDICATES THAT 50 BLOWS OF A
140-POUND H A M M E R F A L L I N G 3 0 I N C H E S
WERE R E Q U I R E D TO DRIVE A 2.0 INCH
O.D. SAMPLER 12 INCHES.

V I N D I C A T E S W A T E R LEVEL M E A S U R E D A T
T H E T I M E O F D R I L L I N G .

J I N D I C A T E S W A T E R LEVEL M E A S U R E D
S E V E R A L W E E K S A F T E R D R I L L I N G .

N O T E S :
1. THE BORINGS WERE DRILLED ON JUNE 8, 2001

U S I N G 4 - I N C H D I A M E T E R , C O N T I N U O U S
F L I G H T A U G E R A N D A T R U C K - M O U N T E D D R I L L
R I G .

2 . ELEVATIONS ARE APPROXIMATE AND WERE
T A K E N F R O M A S I T E P L A N P R O V I D E D B Y T H E
C L I E N T .

2. THESE LOGS ARE SUBJECT TO THE
E X P L A N A T I O N S , L I M I T A T I O N S A N D
C O N C L U S I O N S C O N T A I N E D I N T H I S REPORT.
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TABLE I
S U M M A R Y O F L A B O R A T O R Y R E S U L T S

B O R I N G

T H - 1
T H - 2
T H - 2

D E P T H
( f t )
24
19
24

N A T U R A L
M O I S T U R E

(%)
11.0
0.7

11.6

N A T U R A L
DRY

D E N S I T Y
( p c f )
121
105
96

S W E L L T E S T D A T AS W E L L
(%)

A P P L I E D
P R E S S U R E

( p s f )

A T T E R B E R G L I M I T S
L I Q U I D

L I M I T
(%)

P L A S T I C I T Y
I N D E X

(%)

P A S S I N G
NO. 200

S I E V E
(%)
6
3

11

S O I L T Y P E

G R A V E L , S A N D Y . S I L T Y ( G M )
G R A V E L , S A N D Y , S L I G H T L Y S I L T Y ( G W )G R A V E L , S A N D Y , S I L T Y ( G M )
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